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IN THE UNITED STATES ELECTED/DESIGNATED OFFICE 
OF THE UNITED STATES PATENT AND TRADEMARK OFFICE 
UNDER THE PATENT COOPERATION TREATY-CHAPTER II 

PRELIMINARY AMENDMENT 

APPLICANTS: Juergen Michel et al. DOCKET NO: 1 12740-1 56 

SERIAL NO : GROUP ART UNIT: 

EXAMINER: 

INTERNATIONAL APPLICATION NO: PCT/DE99/00078 

INTERNATIONAL FILING DATE: 15 January 1999 

INVENTION: A METHOD FOR RECEIVING OR TRANSMITTING 
MESSAGES 

Assistant Commissioner for Patents, 
Washington, D.C. 20231 

Sir: 

Please amend the above-identified International Application before entry 
into the National stage before the U.S. Patent and Trademark Office under 35 U.S.C. 
§371 as follows: 
In The Specification: 

On page 1, cancel lines 1-3 and substitute the following therefor: 
-SPECIFICATION 
TITLE 

A METHOD FOR RECEIVING OR TRANSMITTING MESSAGES 
BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to a method for receiving or transmitting 
messages wherein different spreading codes are correlated for spread-spectrum 
signals in a simplified manner and orthogonality of the spreading codes can be 
maintained. -- 
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On page I, before line 5, insert the following left-hand justified heading: 
— Description of the Prior Art — . 

On page 1 , line 20, cancel the "," and substitute therefor a — ;— . 
On page 1, line 20, insert a after "e.g.". 
5 On page 2, line 7, insert --, therefore,- after "invention". 

On page 2, line 8, cancel "technical teaching by means of and substitute 
therefor —method by--. 

On page 2, cancel lines 11-12. 

On page 2, before line 13, insert the following centered heading: 
10 - SUMMARY OF THE INVENTION -. 

On page 2, line 13, cancel "In this method," and substitute therefor — 
Accordingly, the method of the present invention uses-. 

On page 2, line 13, insert a — ,— after "code". 

On page 2, line 15, cancel "is used" and substitute therefor a 
15 On page 2, line 17, cancel "comprises" and substitute therefor —includes—. 

On page 2, line 22, insert —present— before "invention". 

On page 2, line 23, cancel "by means of and substitute therefor —via—. 

On page 2, line 29, cancel the "," and substitute therefor a — ;— . 

On page 2, line 29, insert a — ,— after "example". 
20 On page 2, line 34, cancel "is". 

On page 2, line 34, insert —is— after "here". 

On page 2, line 39, insert a — ,— after "If. 

On page 2, line 39, insert a after "process". 

On page 3, line 2, cancel "differs" and substitute therefor —differ—. 
25 On page 3, cancel lines 4-6. 

On page 3, line 7, insert —present— before "invention". 

On page 3, line 8, cancel "adaptive". 

On page 3, line 1 1 , insert -can be- after "and". 

On page 3, line 13, insert -present— before "invention". 
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On page 3, line 14, cancel "by means of and substitute therefor -via--. 

On page 3, line 18, insert —present— before "invention". 

On page 3, cancel lines 21-24 and substitute the following therefor: 

—Additional features and advantages of the present invention are described 
5 in, and will be apparent from, the following Detailed Description of the Preferred 
Embodiments and the Drawings. 

DESCRIPTION OF THE DRAWINGS -. 

On page 3, line 28, cancel the "." and substitute therefor — ; and—. 

On page 3, line 30, cancel "means of. 
10 On page 3, before line 33, insert the following centered heading: 

- DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS —. 

On page 3, line 37, cancel ", for example,". 

On page 3, line 38, insert — , for example,— after the ",". 

On page 4, line 9, cancel the "," and substitute therefor a — ;— . 
15 On page 4, line 9, insert a — ,~ after "i.e.". 

On page 4, line 3 1 , cancel "by means of and substitute therefor —via—. 

On page 4, line 36, cancel "means of. 

On page 5, line 1, cancel "to the expert". 

On page 5, line 3, cancel "the" and substitute therefor —an--. 
20 On page 5, line 3, insert —in this field— after "expert". 

On page 5, line 4, cancel "present". 

On page 5, line 5, insert —present— before "invention". 

On page 5, line 8, cancel "can" and substitute therefor a — ,— . 

On page 5, line 8, insert a — ,— after "thus". 
25 On page 5, line 8, insert —can— after "also". 

On page 5, line 15, cancel "can". 

On page 5, line 15, insert -can— after "also". 

On page 5, line 20, cancel the "-". 

On page 5, line 21, cancel the 
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On page 5, line 29, cancel "advantageously". 

On page 5, line 34, cancel "figure" and substitute therefor —Figure--. 

On page 6, line 6, cancel "can". 

On page 6, line 6, insert —can— after "also". 

On page 6, line 9, insert a after the ")". 

On page 6, line 10, cancel "which" and substitute therefor —These—. 
On page 6, line 16, cancel "this" and substitute therefor —the present—. 
On page 6, line 20, cancel "said" and substitute therefor —stated—. 
On page 6, line 21, cancel "naturally,". 

On page 6, line 24, cancel "; instead" and substitute therefor — . Instead—. 
On page 6, line 24, cancel "sufficiently" and substitute therefor ~ 
substantially--. 

On page 6, line 26, cancel "also". 
On page 6, line 37, cancel "means of. 

On page 7, line 7, cancel "being" and substitute therefor —is—. 

On page 7, line 1 8, cancel "can". 

On page 7, line 1 8, insert -can— after "also". 

On page 7, line 27, cancel the "-" and substitute therefor a — ,— . 

On page 7, line 27, cancel "figure" and substitute therefor —Figure—. 

On page 8, line 10, insert —of the present invention— after "method". 

On page 8, line 12, cancel "figure" and substitute therefor —Figure--. 

On page 8, line 15, cancel "can". 

On page 8, line 15, insert —can- after "also". 

On page 8, line 1 6, cancel "figure" and substitute therefor —Figure--. 
On page 9, line 2, insert —present— before "invention". 
On page 9, after line 8, insert the following paragraph: 
—Indeed, although the present invention has been described with reference 
to specific embodiments, those of skill in the art will recognize that changes may be 



made thereto without departing from the spirit and scope of the invention as set forth 
in the hereafter appended claims.— 

On page 13 (last page), cancel lines 1-3 and substitute the following 
centered heading therefor: 
5 - ABSTRACT OF THE DISCLOSURE -. 

On page 13., line 5, cancel "The" and substitute therefor -A method for 
receiving or transmitting messages wherein the--. 

On page 13, line 9, cancel the "." and substitute therefor —and—. 
On page 13, line 10, cancel "To" and substitute therefor —to—. 
10 On page 13, line 11, cancel "must be" and substitute therefor —are--. 

In the Claims : 

On page 10, cancel line 1, and substitute the following left-hand justified 
heading therefor: 

- We Claim As Our Invention: -. 

15 Please cancel claims 1-12, without prejudice, and substitute the following 

claims therefor: 

13. A method for receiving messages in a digital transmission, the 
method comprising the steps of: 

receiving a spread- spectrum signal keyed with a first spreading code at a 

20 receiver; 

using a second spreading code which is shorter than the first spreading code 
to receive the spread-spectrum signal; and 

correlating the spread-spectrum signal with the second spreading code at the 

receiver. 

25 

14. A method for receiving messages in a digital transmission as 
claimed in claim 13, the method further comprising the step of: 

defining the second spreading code to be a code segment of the first 
spreading code. 
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15. A method for receiving messages in a digital transmission as 
claimed in claim 13, the method further comprising the step of: 

selecting the second spreading code to be as short as possible to still enable 
5 messages to be received with sufficient quality and reliability. 

16. A method for receiving messages in a digital transmission as 
claimed in claim 15, the method further comprising the steps of: 

continuously assessing the quality of the received messages; and 
10 continuously adapting a length of the second spreading code to an 

instantaneous quality of reception such that an adequate quality of reception is 
achieved. 

17. A method for receiving messages in a digital transmission as 
1 5 claimed in claim 1 5, the method further comprising the step of: 

determining the quality of reception with the aid of redundant codes which 
were used for channel coding of the messages. 

18. A method for receiving messages in a digital transmission as 
20 claimed in claim 15, the method further comprising the step of: 

improving the quality of reception with the aid of error correction codes 
which were used for channel coding of the messages. 

19. A method for receiving messages in a digital transmission as 
25 claimed in claim 13, wherein individual facilities of the receiver are at least one of 

intermittently turned off and operated at a lower clock frequency due to the second 
spreading code being shorter than the first spreading code. 
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20. A method for receiving messages in a digital transmission as 
claimed in claim 19, wherein the intermittent turning off of the individual facilities 
of the receiver is controlled by a control device such that power consumption of the 
receiver is as low as possible with a predetermined quality of reception. 

5 

21. A method for receiving messages in a digital transmission as 
claimed in claim 20, wherein shortened spreading codes are selected for two 
successive symbols of a message to be detected such that the individual facilities of 
the receiver can be turned off over coherent periods of time which are as long as 

10 possible. 

22. A method for receiving messages in a digital transmission as 
claimed in claim 13, wherein the second spreading code is extended to form a third 
spreading code which is also shorter than the first spreading code if the quality of 

1 5 reception is not adequate when the second spreading code is used. 

23 . A method for transmitting messages in a digital transmission to 
a plurality of receivers, the method comprising the steps of: 

spreading a spectrum of message signals for the plurality of receivers via a 
20 plurality of first spreading codes which are respectively different for each of the 
plurality of receivers; 

spreading a spectrum of message signals which are intended for a group of 
receivers via a further first spreading code which is common to all of the receivers 
of the group; 

25 selecting the plurality of first spreading codes such that a plurality of second 

spreading codes respectively associated with the plurality of first spreading codes 
have as low as possible a correlation with the further first spreading code used for the 
group of receivers; and 
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defining the plurality of second spreading codes to be shorter than the 
plurality of first spreading codes. 


5 a plurality of receivers wherein a spreading code, which has an essentially non- 
vanishing cross-correlation with a spreading code of a paging channel, is used only 
if no other spreading code is available. 


1 0 errors in the specification in order to conform the specification to the requirements 
of the United States Patent practice. No new matter is added thereby. Original 
claims 1-12 have been canceled in favor of new claims 13-24. Claims 13-24 have 
been presented solely because the revisions by bracketing and underlining which 
would have been necessary in claims 1-12 in order to present those claims in 

15 accordance with preferred United States Patent practice would have been too 
extensive, and thus would have been too burdensome. The amendment is intended 
for clarification purposes only and not for substantial reasons related to patentability 
pursuant to 35 U.S.C. §§101, 102, 103 or 1 12. Indeed, the cancellation of claims 1- 
12 does not constitute an intent on the part of the Applicants to surrender any of the 

20 subject matter of claims 1-12. 


24. 


A method for transmitting messages in a digital transmission to 


REMARKS 


The present amendment makes editorial changes and corrects typographical 


Early consideration on the merits is respectfully requested. 


Respectfully submitted, 


25 


William E. Vaughalf 
Bell, Boyd & Lloyfl LLC 
P.O. Box 1135 

Chicago, Illinois 60690-1135 
(312) 807-4292 
Attorneys for Applicants 
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8. The method as claimed in claim 7, in which the 
intermittent turn-off of individual facilities of a 
receiving unit is controlled by a control device 
provided for this purpose, in such a manner that the 

5 power consumption of the receiving unit is as low as 
possible with a predetermined quality of reception. 

9. The method as claimed in claim 8, in which 
shortened spreading codes" are selected for two 
successive symbols of a message to be detected, in such 

10 a manner that individual facilities of a receiving unit 
can be turned off over coherent periods of time which 
are as long as possible. 

10. The method as claimed in one of the preceding 
claims, in which the second or a previous spreading 

15 code is extended to form a third or further spreading 
code which is also shorter than the first spreading 
code if the quality of reception is not adequate when 
the second or previous spreading code is used. 

11. The method for transmitting messages to a 
20 multiplicity of receivers in which 

a) the spectrum of message signals for individual 
receivers is spread by means of first spreading codes 
which are individually different for each receiver, 

b) the spectrum of message signals which are intended 
25 for a group of receivers is spread by means of a first 

spreading code which is common to all receivers of this 
group, and in which 

c) the individually different first spreading codes are 
selected in such a manner that the second spreading 

30 codes belonging to these individually first spreading 
codes have as low as possible or ideally a vanishing 
correlation with a spreading code which is used for 
this group of receivers, 

d) the second spreading codes are shorter than the 
35 first spreading codes. 


AMENDED SHEET 
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12 . The method for transmitting messages to a 

multiplicity of receivers in which a spreading code 
which has an essentially non-vanishing cross 
correlation with the spreading code of a paging 
channel, is used only if no other spreading code is 
available . 


AMENDED SHEET 
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Method for receiving or transmitting messages 

In a digital transmission of messages between a 
transmitter and a receiver, so-called spreading codes 
are frequently used. If a transmit signal is keyed with 
such a spreading code, the spectral bandwidth of the 
transmit signal is increased. In general, spreading 
codes are used with clock pulses with time constants 
(chips, TC) which are much smaller than the pulse 
widths (T) of the digital message signal. One pulse or 
one symbol of the digital message signal is then 
distributed over a multiplicity N of chips of the 
spreading code as a result of which the bandwidth of 
the message signal is correspondingly multiplied. 

Important examples of such spread-spectrum 
transmission methods are the so-called code division 
multiple access (CDMA) methods which play an ever more 
important role, e.g. in the field of mobile telephony 
or of wireless data transmission. In these methods, the 
spread-spectrum signal is correlated with a matching 
spreading code in the receiver. Since different 
spreading codes which are not equivalent virtually have 
a vanishingly small correlation with one another, this 
method enables exactly one useful signal to be detected 
in a multiplicity of useful signals contained in the 
spread-spectrum signal, all other useful signals which 
have been keyed with other spreading codes in a 
transmitter being effectively suppressed in the 
receiver. A necessary prerequisite for this is 
generally considered to be that the receiver uses for 
the correlation the same spreading code as was used for 
keying (spreading) the useful signal intended for it. 

Devices for carrying out such methods are 
generally of a very complex construction. Because a 
large and 


continually rising number of useful channels is needed, 
the spreading codes used become quite long and the 
corresponding clock times become shorter and shorter. 
This requires, for example, correlators of 
5 corresponding complexity and with a correspondingly 
high clock rate. 

It is an object of the present invention to 
specify a technical teaching by means of which the 
complexity of the correlation and generally of the 

10 reception of spread-spectrum signals can be reduced. 
This object is achieved by a method according to one of 
the patent claims. 

In this method, a second spreading code which 
is shorter than the first spreading code used for 

15 keying the message signal in the transmitter is used 
for receiving the transmitted messages. If the first 
spreading code comprises N chips, the second spreading 
sequence manages with M chips, M being smaller than N. 
This simplifies the process of correlation of the 

20 spread-spectrum signal with the second spreading code 
in the receiver. In the transmission of messages, the 
invention provides for the use of suitable spreading 
codes by means of which the orthogonality of the 
spreading codes of different channels can be 

25 maintained. 

It is true that systems are known in which a 
shorter spreading code is used in the receiver than in 
the transmitter for synchronizing the receiver with the 
transmitter, for example from US patent specification 

30 5,673,260 (Method and System for CDMA Mobile 
Communication) of 30 September 1997. During the 
synchronization, however, very long synchronization 
data sequences are used which are known exactly to the 
receiver. Thus, the problem is here not the detection 

35 of the data (messages) but the determination of the 
matching time delay between transmitter and receiver 
with the aid of known synchronization data. The present 
invention, in contrast, is used for the detection of 
data unknown to the receiver. If during this process 



shortened or shorter spreading codes are used in the 
receiver, this procedure 
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and the associated problems to be solved fundamentally 
differs from the synchronization with shortened 
spreading codes . 

Advantageous further developments of the 
5 invention are the subject matter of subordinate patent 
claims . 

A preferred embodiment of the invention 
provides an adaptive adaptation of the spreading code 
length to the prevailing conditions of reception in 

10 each case. The quality of reception can be determined 
with the aid of redundant codes and improved, if 
necessary. Using suitable spreading codes in accordance 
with corresponding embodiments of the invention allows 
energy to be saved by means of intermittent turn-off or 

15 slower clacking of certain hardware units. At the 
transmitting end, the spreading codes can be selected, 
according to corresponding developments of the 
invention, in such a manner that an orthogonality of 
the short spreading sequences (which is sufficient in 

20 practice) is ensured. 

In the text which follows, the invention will 
be explained in greater detail with reference to 
preferred exemplary embodiments and with the aid of the 
figures . 

25 Figure 1 shows a diagrammatic representation of 

a preferred choice of short spreading codes which 
provides for an especially energy-saving operation of 
the receiving equipment. 

Figure 2 shows a diagrammatic representation of 

30 a preferred selection of spreading codes by means of 
which the orthogonality of the spreading codes of 
different channels can be ensured. 

In a transmission system designed in accordance 
with the principle of the spread-spectrum technique, 

35 the data symbols are transmitted via the transmission 
channel as explained in the text which follows. The 
transmit signal, existing, for example, of rectangular 
pulses with a period T, is keyed by a fast first 



spreading code of length T=N*TC. TC is here the chip 
period of the 
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spreading code. It is much smaller than T so that the 
signal becomes a broadband signal. Ideally, a white 
broadband signal is produced which is transmitted via 
the multipath channel with signal delays (tk) and is 
5 detected in the receiver. 

For the access of a number of users, mutually 
orthogonal spreading codes are used. For each useful 
channel, a separate spreading code is used which is 
orthogonal to the other spreading codes, i.e. the 

10 correlation of which with the other spreading codes 
vanishes (at least in practice) . For this reason, all 
useful channels can be transmitted simultaneously and 
reach the receiver via a single broad frequency band. 

To detect the transmit signal, the received 

15 signal is correlated in the receiver with the same 
spreading code which, however, is delayed by tK e{tk}. 
This operations is also called despreading. The 
individual subscribers are selected with knowledge of 
the specific orthogonal spreading code. In addition, 

20 the paths having delays tk ^ tK are suppressed since a 
time-shifted spreading code generally correlates 
(significantly) neither with other spreading codes nor 
with itself. Interrupting this in a different way, the 
receiver represents a filter which is signal-adapted to 

25 the respective useful channel and to the transmitter. 
Due to the correlation, unambiguous identification of 
the transmitter succeeds even in the case of a low 
signal/noise ratio. 

Detection takes place as soon as a data bit has 

30 been received. It can be supported by powerful methods 
such as deinterleaving or channel decoding by means of 
viterbi algorithm. In this process, the redundancy of a 
code used for channel coding, which possibly also 
allows error correction, is used in the way of a 

35 step-by-step statistical estimation of the data bits, 
for example by means of a maximum aposteriori 
probability (MAP) method of estimation, for estimating 
and/or improving the quality of reception. 
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Such methods are known to the expert, in 
principle. Their use in conjunction with the present 
invention does not provide any problems to the expert 
after he has read the present description of the 
5 invention. 

If these methods are powerful enough or if the 
signal/noise ratio is large enough, the useful 
information can thus also be reconstructed (detected) 
if the correlation is not performed with the 

10 user-specific first spreading code of length N*TC 
matching in each case, which was also used in the 
transmitter. This is the fundamental idea on which the 
present invention is based. Instead, namely a shorter 
or shortened second spreading code of length M*TC, with 

15 M<N, can also be used and instead of N chips, only M 
chips now need to be included in the signal processing. 

As a result, a corresponding saving in hardware 
resources and energy is possible. This is because, with 
a suitable choice of a shortened or shorter spreading 

20 code which can be, for example, an - equidistant ly or 
non-equidistantly - subsampled subcode of the spreading 
code used in the transmitter, systems having 
correspondingly lower clock rates or less powerful and 
more energy-saving processors can be used. If, on the 

25 other hand, shortened spreading codes are used which are 
contiguous segments of the spreading codes used in a 
transmitter, hardware units can be intermittently turned 
off and energy can thus be saved. This is particularly 
advantageously possible if shortened spreading codes 

30 for two successive symbols of a message to be detected 
are selected in such a manner that a turn-off of 
individual facilities of a receiving unit is possible 
over coherent periods of time which are as long as 
possible. As shown in figure 1, this can be implemented 

35 most simply by using a pair of shortened spreading 
codes, the first spreading code in time (KSF1) of which 
corresponds to the end of the corresponding unshortened 
spreading code (SF1) and the second spreading code in 
time (KSF2) of which corresponds 
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to the corresponding unshortened spreading code (SF2). 

Apart from shortened spreading codes in the 
actual sense of the word, which are genuine code 
segments, e.g. (al, a4, a6, a7, alO, all, a34, ...) of 
5 an unshortened spreading code, e.g. (al, a2, a3, a4, 
a5, a6, a7, ...), other short spreading codes can also 
be used which can be considered to be code segments, 
e.g. (bl, b3, b5, b7, b9, ...) of another unshortened 
spreading code, e.g. (bl, b2, b3, b4, b5, b6, ...) 

10 which, however, must have a sufficiently large cross 
correlation with one another, essentially proportional 
to (al+bl, a2+b2, a3+b3, a4+b4, ...) so that the 
desired message channel can be detected with an 
adequate signal/noise ratio and other message channels 

15 can be sufficiently suppressed. If in the context of 
the description of this invention mention is made of a 
shortened spreading code, so that the diction does not 
become too obscure, such more general spreading codes, 
better called shorter or short spreading codes, are 

20 also meant if the opposite is not said expressly. In 
general, naturally, spreading codes similarly do not 
need to correspond to other spreading codes in the 
strict sense of the word in order to provide for a 
useful correlation; instead, a sufficiently high cross 

25 correlation is sufficient in most cases. When reading 
this description, this also must be always considered 
if, for reasons of easier legibility in this 
description, only a (possibly only partial) 
correspondence of two spreading codes is simply 

30 mentioned in places. 

After a bit or symbol of length N*TC 
transmitted with the aid of the spread-spectrum 
technique has been received, the despreading is 
started. With an adequate signal/noise ratio, the 

35 transmitted symbol and the transmitted useful data can 
be generally completely reconstructed from this by 
means of correlation with the shortened specific 
spreading code of length 
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M*TC. This is facilitated by utilization of the 
redundancy implemented in the channel coding. This 
results in a saving because not all transmitted chips 
need to be received and processed. 
5 If, contrary to expectation, the reconstruction 

of the useful data is not possible, for example because 
of the quality of reception being too poor, the data 
must be made more precise by recorrelation with a 
spreading code which, if necessary, is longer. For this 

10 purpose, more chips must be included in the 
correlation. Results of previous passes can be 
utilized. The basis for a decision for the state of the 
bit transmitted in each case can be the assessment of 
the signal/noise ratio or of the results of the 

15 statistical estimation in the channel decoding. Having 
knowledge of the quality of transmission, an estimation 
of the minimum length of the shortened spreading code 
can also be made in dependence on the required 
reliability. 

20 Using shorter spreading codes reduces the 

number of mutually orthogonal spreading codes. It is, 
therefore, advantageous to appropriately predetermine 
the mode and the order of assignment of the spreading 
codes to the users or, respectively, to the logical 

25 channels or, respectively, not to use certain spreading 
codes within a radio cell. For example, it could be 
provided - as shown in figure 2, that the spreading 
code, the first half of which corresponds to the 
spreading code of the paging channel, is not used in 

30 the system or is used only as the last one. 

This principle can be applied, in particular, 
to the so-called paging mode and the so-called 
broadcast channel (BCCH) . A signal is transmitted there 
to a number of mobile stations which are located in a 

35 radio cell. To ensure that this signal can be received 
by all mobile stations, it must be transmitted with a 
relatively high power. Most of the mobile stations are 
located in an advantageous 



position in which the quality of reception is good 
enough, and can use the method of correlation using 
shorter spreading codes described here without missing 
the message. The associated power saving is of 
5 particular importance in paging mode since it 
contributes directly and particularly noticeably to 
extending the stand-by time. 

Analog/digital converters and correlators are 
particularly suitable for intermittent turn-off. This 

10 variant of the method is particularly advantageous in 
connection with the choice of spreading codes shown in 
figure 1. Subsampled code segments are particularly 
suitable for the variant of clocking with a lower clock 
frequency. This description shows the expert that both 

15 measures can also be used in combination. 

As shown diagrammatically in figure 1, the 
first spreading codes SF1 and SF2 are used for keying 
(spreading) the message symbols (data, bits, code words 
or similar) NS1, NS2, NS3, NS4 following one another in 

20 time in the transmitter. Using then the short or 
shortened spreading codes KSFl and KSF2, which are 
placed in time in such a manner that the control signal 
CS only needs to be switched on at times tl and t3 and 
switched off at times t2 and t4 for controlling the 

25 hardware facilities to be turned on and off, in the 
receiver. If the short spreading codes KSFl and KSF2 
are placed so that they are not contiguous in time, the 
control signal would have to be keyed more quickly 
which would cause a greater energy consumption. 

30 Figure 2 illustrates the relationships in 

selecting suitable spreading codes. These can be 
represented systematically in a so-called code tree 
which, with increasing length of the spreading codes, 
provides an exponentially growing number of orthogonal 

35 spreading codes. Since other types or systems of 
spreading codes which, lastly, are essentially 
equivalent, are known to the expert, only this 
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type of spreading codes is dealt with here. However, 
the invention can be carried out just as well using 
other types of spreading codes. To prevent a loss of 
orthogonality due to the use of shorter or shortened 
5 spreading codes, it is useful to reserve the spreading 
codes in area rl for the paging channel and only to use 
the spreading codes from area r2 for spreading 
individual user channels. 
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Patent claims 

1. A method for receiving messages in which a 
spread-spectrum signal using a first spreading code is 

5 correlated, for the purpose of detecting the messages, 
with a second spreading code which is shorter than the 
first spreading code. 

2. The method as claimed in claim 1, in which the 
shortened second spreading code is a code segment of 

10 the first spreading code. 

3. The method as claimed in one of the preceding 
claims, in which the second spreading code is selected 
to be as short as possible but just long enough to 
enable messages to be received with sufficient quality 

15 or reliability. 

4. The method as claimed in claim 3, in which the 
quality of the received messages is continuously 
assessed and in which the length of the second 
spreading code used is continuously adapted to the 

20 instantaneous quality of reception in such a manner 
that an adequate quality of reception is achieved. 

5. The method as claimed in one of claims 3 or 4, 
in which the quality of reception is determined with 
the aid of redundant codes which were used for the 

25 channel coding of the messages. 

6. The method as claimed in one of claims 3, 4 or 
5, in which the quality of reception is improved with 
the aid of error correction codes which were used for 
the channel coding of the messages. 

30 7. The method as claimed in one of the preceding 

claims, in which individual facilities of a receiving 
unit such as, for example, analog/digital converters or 
correlators are intermittently turned off or are 
operated at a lower clock frequency because a second 

35 spreading code which is shorter than the first 
spreading code is used for the correlation. 


8. The method as claimed in claim 7, in which the 
intermittent turn-off of individual facilities of a 
receiving unit is controlled by a control device 
provided for this purpose, in such a manner that the 

5 power consumption of the receiving unit is as low as 
possible with a predetermined quality of reception. 

9. The method as claimed in claim 8, in which 
shortened spreading codes are selected for two 
successive symbols of a message to be detected, in such 

10 a manner that individual facilities of a receiving unit 
can be turned off over coherent periods of time which 
are as long as possible. 

10. The method as claimed in one of the preceding 
claims, in which the second or a previous spreading 

15 code is extended to form a third or further spreading 
code which is also shorter than the first spreading 
code if the quality of reception is not adequate when 
the second or previous spreading code is used. 

11. A method for transmitting messages to a 
20 multiplicity of receivers in which 

a) the spectrum of message signals for individual 
receivers is spread by means of first spreading codes 
which are individually different for each receiver, 

b) the spectrum of message signals which are intended 
25 for a group of receivers is spread by means of a first 

spreading code which is common to all receivers of this 
group, and in which 

c) the individually different first spreading codes are 
selected in such a manner that the second spreading 

30 codes belonging to these individually different first 
spreading codes have as low as possible or ideally a 
vanishing correlation with a spreading code which is 
used for this group of receivers. 

12 . The method for transmitting messages to a 
35 durality of receivers in which a spreading code which 

has an essentially 


non-vanishing cross correlation with the spreading code 
of a paging channel, is not used or is used only if no 
other spreading code is available. 



Abstract 


Method for receiving or transmitting messages 


The 


use 


of 


shortened 


spreading 


codes, 


especially in the paging channel, for the purpose of 
correlation in the reception of CDMA signals, provides 
for power-saving measures such as, for example, the 
intermittent turn-off of A/D converters or correlators. 
To preserve the orthogonality of the spreading codes, 
the spreading codes used must be selected in such a 
manner that, if possible, they do not correlate with 
the paging channel spreading code. 
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Declarati^P^nd~Power of Attorney Rfl^atent Application 
Erklarung Fur Patentanmeldungen Mit Vollmacht 


German Language Declaration 


Als nachstehend benannter Erfinder erklare ich hiermit 
an Eides Statt: 


dass mein Wohnsitz, meine Postanschrift, und meine 
Staatsangehorigkeit den im Nachstehenden nach 
meinem Namen aufgefuhrten Angaben entsprechen, 


dass ich, nach bestem Wissen der ursprungliche, 
erste und alleinige Erfinder (falls nachstehend nur ein 
Name angegeben ist) oder ein ursprunglicher, erster 
und Miterfinder (falls nachstehend mehrere Namen 
aufgefiihrt sind) des Gegenstandes bin, fur den dieser 
Antrag gestellt wird und fur den ein Patent beantragt 
wird fur die Erfindung mit dem Titel: 


Verfahren zum Empfangen oder Senden 
von Nachrichten 


deren Beschreibung 

(zutreffendes ankreuzen) 
m hier beigefugt ist. 

IZl am als 

PCT internationale Anmeldung 

PCT Anmeldungsnummer 

eingereicht wurde und am _ 


abgeandert wurde (falls tatsachlich abgeandert). 


Ich bestatige hiermit, dass ich den Inhalt der obigeOn 
Patentanmeldung einschliesslich der Anspruche 
durchgesehen und verstanden habe, die eventuell 
durch einen Zusatzantrag wie oben erwahnt abgean- 
dert wurde. 


Ich erkenne meine Pflicht zur Offenbarung irgendwel- 
cher Informationen, die fur die Priifung der vortiegen- 
den Anmeldung in Einklang mit Absatz 37, Bundes- 
gesetzbuch, Paragraph 1.56(a) von Wichtigkeit sind, 


ich beanspruche hiermit auslandische Prioritatsvorteile 
gemass Abschnitt 35 der Zivilprozessordnung der 
Vereinigten Staaten, Paragraph 119 aller unten ange- 
gebenen Auslandsanmeldungen fur ein Patent oder 
eine Erfindersurkunde, und habe auch alle Auslands- 
anmeldungen fur ein Patent oder eine Erfindersurkun- 
de nachstehend gekennzeichnet, die ein Anmelde- 
datum haben, das vor dem Anmeldedatum der 
Anmeldung liegt, fur die Prioritat beansprucht wird. 
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As a below named inventor, I hereby declare that: 


My residence, post office address and citizenship are 
as stated below next to my name, 


I believe I am the original, first and sole inventor (if 
only one name is listed below) or an original, first and 
joint inventor (if plural names are listed below) of the 
subject matter which is claimed and for which a patent 
is sought on the invention entitled 


the specification of which 

(check one) 

O is attached hereto. 

□ was filed on 

PCT international application 

PCT Application No. 

and was amended o 


(if applicable) 


I hereby state that I have reviewed and understand the 
contents of the above identified specification, including 
the claims as amended by any amendment referred to 
above. 


I acknowledge the duty to disclose information which 
is material to the examination of this application in 
accordance with Title 37, Code of Federal 
Regulations, §1 .56(a). 


I hereby claim foreign priority benefits under Title 35, 
United States Code, §119 of any foreign application(s) 
for patent or inventor's certificate listed below and 
have also identified below any foreign application for 
patent or inventor's certificate having a filing date 
before that of the application on which priority is 
claimed: 


d Trademark Office-U.S. DEPARTMENT OF COMMERCE 


Prior foreign appplications 
Prioritat beansprucht 


198 43 434.0 Germany 


(Number) (Country) 
(Nummer) (Land) 


German Language Dec I a rati 


22. September 1998 


Priority Claimed 


(Number) 
(Nummer) 


(Country) 
(Land) 


(Number) 
(Nummer) 


(Country) 
(Land) 


(Day Month Year Filed) 
(Tag Monat Jahr eingereicht) 


(Day Month Year Filed) 
(Tag Monat Jahr eingereicht) 


(Day Month Year Filed) 
(Tag Monat Jahr eingereicht) 


m 

Yes 


□ 

Yes 


□ 

No 


□ 

No 
Nein 


□ □ 

Yes No 
Ja Nein 


Ich beanspruche hiermit gemass Absatz 35 der Zivil- 
prozessordnung der Vereinigten Staaten, Paragraph 
120, den Vorzug aller unten aufgefuhrten Anmel- 
dungen und falls der Gegenstand aus jedem Anspruch 
dieser Anmeldung nicht in einer friiheren 
amerikanischen Patentanmeldung laut dem ersten 
Paragraphen des Absatzes 35 der ZivilprozeBordnung 
der Vereinigten Staaten, Paragraph 122 offenbart ist, 
erkenne ich gemass Absatz 37, Bundesgesetzbuch, 
Paragraph 1 .56(a) meine Pflicht zur Offenbarung von 
Informationen an, die zwischen dem Anmeldedatum 
der friiheren Anmeldung und dem nationalen oder 
PCT internationalen Anmeldedatum dieser Anmeldung 
bekannt geworden sind. 


I hereby claim the benefit under Title 35. United States 
Code. §120 of any United States application(s) listed 
below and, insofar as the subject matter of each of the 
claims of this application is not disclosed in the prior 
United States application in the manner provided by 
the first paragraph of Title 35, United States Code, 
§122, I acknowledge the duty to disclose material 
information as defined in Title 37, Code of Federal 
Regulations, §1. 56(a) which occured between the 
filing date of the prior application and the national or 
PCT international filing date of this application. 


(Status) 

(patentiert, anhangig, 
aufgegeben) 


(Status) 

(patented, pending, 
abandoned) 


(Status) 

(patentiert, anhangig, 

aufgeben) 


(Status) 

(patented, pending, 
abandoned) 


Ich erklare hiermit, dass alle von mir in der vorliegen- 
den Erklarung gemachten Angaben nach meinem 
besten Wissen und Gewissen der vollen Wahrheit 
entsprechen, und dass ich diese eidesstattliche Erkla- 
rung in Kenntnis dessen abgebe, dass wissentlich und 
vorsatzlich falsche Angaben gemass Paragraph 1001, 
Absatz 18 der Zivilprozessordnung der Vereinigten 
Staaten von Amerika mit Geldstrafe belegt und/oder 
Gefangnis bestraft werden koennen, und dass derartig 
wissentlich und vorsatzlich falsche Angaben die Gul- 
tigkeit der vorliegenden Patentanmeldung oder eines 
darauf erteilten Patentes gefahrden konnen. 
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I hereby declare that all statements made herein of my 
own knowledge are true and that all statements made 
on information and belief are believed to be true, and 
further that these statements were made with the 
knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, 
under Section 1001 of Title 18 of the United States 
Code and that such willful false statements may 
jeopardize the validity of the application or any patent 
issued thereon. 
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German Language Declaratl^T 

VERTRETUNGSVOLLMACHT: Als benannter Erfmder POWER OF ATTORNEY: As a named inventor, I 

beauftrage ich hiermit den nachstehend benannten hereby appoint the following attorney(s) and/or 

Patentanwalt (oder die nachstehend benannten agent(s) to prosecute this application and transact all 

Patentanwalte) und/oder Patent-Agenten mit der business in the Patent and Trademark Office 

Verfolgung der vorliegenden Patentanmeldung sowie connected therewith, (list name and registration 

mit der Abwicklung aller damit verbundenen Geschafte number) 
vor dem Patent- und Warenzeichenamt: (Name und 
Registrationsnummer anfuhren) 

And I hereby appoint 

Messrs. William E. Vaughan (Reg. No.J^056); Robert M. Barrett (Reg. No.ac^wa); Michael S. Leonard (Reg. No^3Z,§57); 
Patricia A. Kane (Reg. No. 46,446); Thomas C. Basso (Reg. No. P46.541); Robert W. Connors (Reg. No. P46 7 442)TTroy 
A. Groetren (Reg. No. 4fi332^dam H. Masia (Reg. No. 35J502)TtHnt.e J. Picciano (Reg. No. 33-543jrAmy J. Gast 
(Reg. No. 4XZZ3); Timothy L. Harney (Reg. No. 3_8J_74); RenaTo L. Smith (Reg. No. 45^r7)j_and Alan L. Barry (Reg. 
No. 3flL&ia)- 


Telefongesprache bitte richten an: Direct Telephone Calls to: (name and telephone 

(Name und Telefonnummer) number) 

(312) 807-4292 


Postanschrift: Send Correspondence to: 

WjJiiam-£.J/augfran — - 
Betl7Boyd-&-bteyd 
P .O. BoxJ ,135— 
Chicago, IL 60690-1135 


Voller Name des einzigen oder ursprunglichen Erfinders. 

MICHEL^Auf&en h 

Full name of sole or first inventor: 

Unterschrifi des Erfinders \ „ t. Datum 

Inventor's signature Date 

WohnsW J J | 

D-81737 Miinchen. Germany '~VSANV 

Residence 

Staatsangehorigkeit \ 

Bundesrepublik Deutschland 

Citizenship 

Postanschrift 

Sebastian-Bauer-Str. 35 

Post Office Addess 

D-81737 Munchen 
Bundesrepublik Deutschland 


Voller Name des zweiten Miterfinders (falls zutreffend): 

RAAF, Bernhard 

Full name of second joint inventor, if any: 

OnWcfirift des Effinders Z )~ / Datum 

Second Inventor's signature Date 

Wotfnsitz If / I 

D-81 475 Munchen, Germany \% K y 

Residence 

Staatsangehorigkeit KJ \ 

Bundesrepublik Deutschland 

Citizenship 

Postanschrift 

Maxhofstr. 62 

Post Office Address 

D-81 475 Munchen 
Bundesrepublik Deutschland 



(Bitte entsprechende Informationen und Unterschriften im 
Falle von dritten und weiteren Miterfindern angeben). 


(Supply similar information and signature for third and 
subsequent joint inventors). 
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